The Meric-Ergene Basin, located on the north-western part of Turkey, begins with the Istanbul provincial border in the east and covers the border area with Bulgaria and Greece borders in the west. The industry developed at a rapid race, especially in the last fifty years, despite the importance of agriculture in the basin. In the study, 15 types of Polychlorinated Biphenils (PCBs) were determined in 4 regions of in an intense industrialized area, industrial+residential area, an agricultural area and a background area in total of 12 points, in 2014-2015, representing 4 seasons, in soil, lichen, pine needles and bulk samples, in the basin. In the study, spatial and seasonal changes in PCBs concentrations were set forth and "Incremental Lifetime Cancer Risk" were conducted. According to the results, increasing PCB values were observed in industrial areas and in soil samples. Generally heavier PCB species more abundant in the sampling area. PCB concentrations reached the highest values for all matrixes in the 2014 Spring and 2015 winter. According to the results of ILCR study, "Cancer Increase Rate" due to the PCB concentration was found to be over 10 -4 and cancer risk assessment studies are needed in the area.
INTRODUCTION
Polychlorinated biphenils (PCBs) are a group of aromatic and synthetic compounds and have no natural sources. Due to their physical and chemical properties they are widely distributed in the environment and accumulated through the food web up to and including humans and influence human health [1] . PCBs were extensively used in various industrial applications like capacitors, transformers, and paints over the period of . However, their production was discontinued and their use was banned in many countries several decades ago. PCBs are emitted into the environment from PCB containing wastes, open burning, waste incineration, evaporation from PCB containing products and contaminated surfaces, and accidental spills to soil [2] . Soil and biological monitors have been used to evaluate environmental contamination, assessing the transfer of compounds from the natural environment to humans [3] . The Meric-Ergene River Basin, which is the area where the study is carried out, is located in the north-west of Turkey. 70% of the river basin consists of agricultural areas. Although agriculture maintains its importance in the region, the basin has faced to rapid development of the industry. There are approximately 1,300 industrial facilities in the textile, chemical, metal-automotive and food sectors, in the basin. In this study, 15 PCBs were sampled in 12 sampling points in soil, lichen and pine needle samples and in the total atmospheric deposition samples in the basin. The data obtained were evaluated on the basis of spatial and temporal variations, and cancer risk evaluation was conducted to the results.
2.Material and Methods
Study Area: In this study, 15 PCBs were measured in 4 periods representing the 4 seasons for 1 year (May 2014, July 2014, October 2014, February 2015) at 3 sampling points (at a total of 12 points) in 4 different regions consisting of industrial area (Ind), industrial+residential area (IndR), agricultural area (Agr) and background (Bg). PCB concentrations were determined in soil, lichen and pine needle samples and in the total atmospheric deposition samples. The characteristics of the sampling points are given in Table 1 . Sampling: Soil samples were taken from 0-5 cm depth of the surface to characterize the surface soil using the multiple sampling method. Lichen samples of Xanthoria parietina species and pine needles samples of Pinus and Quercus taxa were sampled in the region surrounding the sampling point. Total deposition sampling equipment consisting of 60 cm stainless steel funnel and 20 liter glass bottle which was designed to be placed about 1.5 m height was kept at the sampling point for 2 weeks. Analysis Procedure: For pre-treatment procedure, soil, lichen or pine needle samples were weighed and dried with lyophilizator, and they were subjected to ultrasonic extraction. Clean up stage was made with alumina-silicic acid column [4] . The samples analyzed in GC-MS. Total deposition samples extracted by liquid-liquid extraction with hexane. The blank sample tests were conducted for each sample set. The instrumental detection limit and system performance measurements were conducted for the GC-MS device. Recovery of PCBs was found in 63-92% for all samples.
3.Results
Contents List available at RAZI Publishing Acta Scientifica Malaysia (ASM) Descriptive statistics of the total PCB concentration values are presented in Table 2 . As it is seen, the total PCB values varied between 10-63 ng/g for soil samples at all sampling points, and the highest values were determined in Ind areas. PCB values varied between 10-68 ng/g for lichen samples, and the highest concentrations were measured in the IndR area. PCB species are also evaluated according to their homolog groups. In Table 3 , distributions of homolog groups of measured PCBs are given. The hepta and octa groups were evaluated together. Spatial distributions of determined homolog groups of PCBs are given in Figure  1 . In general, heavy PCB species are predominantly determined for all sampling matrices. Maximum concentrations were measured for heptaocta PCBs in all sampling areas Given the distribution of weights, it can be said that the heavier species are more abundant in industrial areas and the light species are dominant in background areas.
*Bolds are the highest values.
Cancer Risk Calculation:
In the study Incremental Lifetime Cancer Risk (ILCR) were used for evaluation cancer risk according to USEPA methods. ILCR values were calculated for direct ingestion, dermal contact and inhalation routes by these formulas [5, 6, 7] .
The determination of carcinogenic slope factor was based on the cancer-causing ability of total PCBs. CSFIngestion, CSFDermal, and CSFInhalation of total PCBs were 2, 2,22 and 2 (mg kg -1 d -1 ) -1 , respectively [8, 9, 10] . The risks for children and adults were calculated separately. The total risks were the sum of risks associated with each exposure route. The variables used in the exposure calculation are given in Table 4 . Calculated ILCR values are given in Table 5 .
In regulatory terms, an ILCR of 10 -6 or less denotes virtual safety and an ILCR of greater than 10 -4 denotes potentially high risk [11] . Under calculated exposures, the estimated ILCRs for both adult and child are greater than 10 -4 . It appeared that the PCBs are pervasive in the sampling areas and cancer risk assessment studies are needed in this sense.
4.Conclusions
In this study, it is aimed to compare pollutants that can come from industrial, residential and agricultural areas in comparison with the reference area in the basin where industrial pollution is known to have a very significant impact. Generally increasing PCB values were clearly observed in industrial areas in the study. PCB concentrations reached the highest values for all matrixes in the 2014 Spring and 2015 winter. The increasing values were clearly observed in soil concentrations. The lowest values in terms of averages were observed in pine needle samples. Generally heavier PCB species more abundant in the sampling area. In general, hepta-octa species (-7 and -8 rings) were predominantly determined for all sampling matrices, and the average value of the total PCB concentration was 38%. It can be said that the concentrations found in industrial areas are heavier species and the light species are dominant in the background concentrations. ILCR were conducted for the observed values in the study. According to the information obtained, "Cancer Increase Rate" due to the PCB concentration was found to be over 10 -4 and cancer risk assessment studies are needed in the area.
